Resistance training (RT) is recognized to increase muscle strength and endurance, achieved through a combination of neural and muscular adaptations. Low-load/high repetition (LLHR-RT) is a type of RT particularly useful to increase muscle endurance. However, the effects of this type of RT on muscle adaptation in patients with COPD has yet to be determined. The study aimed at investigating and comparing the effects of 8 weeks of single limb or two limb LLHR-RT on quadriceps muscle endurance and fiber type distribution of the vastus lateralis Methods: We investigated the effect of 8 weeks of single-limb (SL) or two-limb (TL) LLHR-RT on quadriceps muscle endurance and fiber type distribution of the vastus lateralis muscle in fourteen participants (age: 65±7 years, FEV1 : 39±10 % predicted) with COPD. A fiber typing analysis was performed using the immunofluorescence method, expressing the percentage of Type I, Type IIa and type IIx fibers. Within the LLHR-RT program (seven exercises in total), the knee extension exercise targeted the quadriceps muscle. Three sets were performed per session (3 sessions/week) with each set ending with task failure. Quadriceps muscle endurance was assessed by comparing the amount of work performed between the first versus the last knee extension exercise session.
Rational:
Resistance training (RT) is recognized to increase muscle strength and endurance, achieved through a combination of neural and muscular adaptations. Low-load/high repetition (LLHR-RT) is a type of RT particularly useful to increase muscle endurance. However, the effects of this type of RT on muscle adaptation in patients with COPD has yet to be determined. The study aimed at investigating and comparing the effects of 8 weeks of single limb or two limb LLHR-RT on quadriceps muscle endurance and fiber type distribution of the vastus lateralis
Methods:
We investigated the effect of 8 weeks of single-limb (SL) or two-limb (TL) LLHR-RT on quadriceps muscle endurance and fiber type distribution of the vastus lateralis muscle in fourteen participants (age: 65±7 years, FEV1 : 39±10 % predicted) with COPD. A fiber typing analysis was performed using the immunofluorescence method, expressing the percentage of Type I, Type IIa and type IIx fibers. Within the LLHR-RT program (seven exercises in total), the knee extension exercise targeted the quadriceps muscle. Three sets were performed per session (3 sessions/week) with each set ending with task failure. Quadriceps muscle endurance was assessed by comparing the amount of work performed between the first versus the last knee extension exercise session.
Results : At baseline, a correlation between the percentage of Type I fibers and isotonic knee endurance has been observed (r2=0.531; p < 0.01). After the resistance training program, patients within the single limb group has significantly improve their muscle endurance (SL: =44%± 21, p=0.018) but not the two-limb group (TL: =33%± 42, p=0.128. Nor type I fibers (SL: +8.2 ± 14.9; TL: +1.0 ± 10.4) or type IIa (SL: -7.7 ± 16.6; TL: -1.4 ± 4.3) or type IIx (SL: +1.7 ± 3.5; TL: -0.0 ± 7.0) have shown a significant change after the resistance training program. (Table 1) Conclusion: Eight weeks of single limb LLHR-RT training improves quadriceps muscle endurance but does not result in statistically significant alterations in fiber type distribution, the latter thus indicating that the improvement in quadriceps function is likely more related to neural than muscular adaptations.
